Lecture 1: Introduction
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Outline of the course:

1. [Weeks 1-3] Model biosystems to characterize the
dynamics of input-output relations, and analyze
their stability using tools of linear systems analysis.
To bioengineers, this provides understanding of
what factors affect health and lead to disease.

2. [Weeks 5-7] Design control systems that drive
biosystems towards desirable states with stable
dynamics. To bioengineers, this provides
systematic means to regulate biosystems to
improve health and remediate disease.

3. [Weeks 8-10] Case studies in bioengineering
control systems design, including emerging topics
in bioinspired and neuromorphic systems
engineering. Final project.



Feedback and control in a nutshell:
(a teaser and motivator; more in Weeks 3-7)
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Problem with high-gain feedback control:

stability under influence of system delays:
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Takeaway: dynamical systems are complex, and control is
hard! Before we may attempt the systematic design of
effective control systems, we need a fundamental
understanding of the dynamic response and stability of

linear systems, using tools of linear analysis and linear
transforms (Weeks 1 & 2).





